After five days from transformation, single colonies were visible to the naked eye and were picked and transferred to 96-well plates. Selection was carried out exploiting the presence, in the pPIC9K vector, of the bacterial kanamycin gene that confers resistance to Geneticin ® , treating the yeasts with two different concentrations of G418 (0.5 or 15 mg/ml). After two days of growth at 30° C, clones grown in 15 mg/ml G418 were picked up and evaluated for their capacity to express the protein of interest, setting up a small scale liquid culture, according to Pichia Expression Kit protocol (Invitrogen). Samples from each clone's culture were collected at different time-points: 24, 48, 72 hours. After three days of induction with 0.5% final concentration of methanol, supernatants were collected and tested through slot blot.
Slot blot analysis
Yeast supernatants (200 µl) were applied to a PVDF membrane (Amersham) assembled in a slot blot device between two sheets of 3 MM Whatman paper. The samples were left in incubation for 15 minutes. Blocking was performed with T-PBS 5% BSA for 45 minutes and the membrane was then washed 10 min with T-PBS. The membrane was finally incubated for 1 hour with anti6xHis-HRP conjugated antibody (Sigma) diluted 1:2000 in T-PBS plus 5% BSA.
Ni Sepharose purification
Supernatants, obtained from small-scale yeast cultures, were incubated O/N in rolling with Ni Sepharose (6 Fast Flow Ge Healthcare Life Sciences). After two wash steps with 500 µl Wash Buffer (20 mM sodium phosphate, 500 mM NaCl, pH 7.3), elution was performed using 250 µl Elution buffer (20 mM sodium phosphate, 500 mM imidazole, pH 7.3).
Sodium dodecyl sulphate polyacrylamide gel electrophoresis (SDS-PAGE)
15 µl of each sample were separated on a 15% acrylamide gel. Electrophoretic runs were performed at 150 V. Gels were either stained with Coomassie Brilliant Blue or transferred to PVDF membranes (see below) for western blot analysis to assess the proper molecular weight (around 30 KDa) of the protein.
Western blot (WB)
After SDS-PAGE, gels were transferred to PVDF membrane (Amersham) in transfer buffer (200 mM glycine, 25 mM Tris, 20% methanol) at 100 V for 1 h. Membranes were washed in T-PBS (PBS 0.1% Tween) and then blocked O/N with T-PBS containing 5% BSA. Membranes were exposed to primary antibody peroxidasecoupled (Sigma) diluted in T-PBS containing 5% BSA for one hour at room temperature. After washing the membranes three times for 10 minutes, each signal was visualized using ECL reagent (Amersham). WB were performed using the following antibodies: anti-myc (Santa Cruz Biotechnology) 1:1000 and anti-6xHis-HRP conjugated antibody (Sigma) 1:2000.
Immunofluorescence protocol and analysis Cells
HEK-hERG1 cells (HEK 293 cells stably transfected with the pcDNA3.1-hERG1 construct) and HEK-MOCK cells (HEK 293 cells stably transfected with pcDNA 3.1 empty vector) were grown overnight in DMEM medium with 10% FBS (Euroclone, Fetal Bovine Serum EU Approved, COD. ECS0180L) in a 37° C incubator with 5% CO 2 , after seeding on glass coverslips (10 5 cells/ml).
Indirect IF (I-IF) on fixed cells
At the end of incubation, cells were washed once with PBS and fixed with 4% paraformaldehyde (PFA) for 20 min at room temperature. Blocking was performed with 10% BSA for 2 h at room temperature. I-IF was performed using scFv-hERG1-G3, scFv-hERG1-D8Cys, diluted to a final concentration of 20 µg/ml in blocking solution and incubated for 2.5 hours, followed by O/N incubation with the anti-His antibody (1:250) (Abcam) in a blocking solution. The following day, cells were washed three times with PBS and incubated with anti-mouse Alexa 488 (Invitrogen) for 1 hour. Cells were then incubated with Hoechst (1:1000) for 30 minutes and mounted with propyl gallate. Cells were visualized on a confocal microscope (Nikon, C1). IF quantification was performed using ImageJ software: for each image, the measure of three different areas was performed and the mean was calculated.
Direct IF (D-IF)
D-IF was performed using labelled scFv-hERG1 and scFv-hERG1-Cys. To this purpose, scFv-hERG1 and scFv-hERG1Cys were conjugated with Alexa Fluor ® 488 Microscale Protein Labeling Kit (Thermo Fisher Scientific), according to the indications in the protocol. The scFvs were diluted 1:20 in blocking solution and incubated O/N at 4° C. IF on live cells was performed on cells grown O/N on 60 mm Petri dishes (Sarstedt) using an agarose (15 g/l) ring in order to isolate cells and minimize the volumes of reagents needed for incubations. The following day, cells were washed three times with PBS and incubated with Hoechst (1:1000) for 30 min and mounted with propyl gallate. Cells were visualized on a confocal microscope (Nikon, C1). IF quantification was performed as described for I-IF.
IF on spheroids
One thousand PANC-1 cells were seeded on an agarose base layer (1.5 g/l) in a 96 well plate and grown for 72 hours in a humidified incubator at 37° C and 5% CO 2 . For IF experiments, spheroids were incubated with scFv-hERG1-D8Cys (conjugated with Alexa Fluor 488), following the protocol previously described for IF on live cells.
IF intensity (A.U.) calculated using Image J Software (ImageJ 1.38, U.S. National Institutes of Health). For each image, the mean of the fluorescence intensity of three different areas was calculated after the subtraction of the blue channels values (which refers to nuclei staining).
Primers used for the assembly of scFv-hERG1 antibody construct purified clones of scFv-hERG1-G3.
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